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DEPORT 


Ontario  Water  Resources  Commission 

Township  of  Brock  - 
M-*P-% Community  of  Manilla. ^ rf Tn_tiftn      August  6,   1969, 

Re: Salt  Contamination  of  Dug  Well  Supply  of  R,  E,  Monk 


Reld  Infection  by      Lf    V,    Pitts Rcport  ^         L.    V.    pitts 

INTRODUCTION 

A  field  investigation  was  conducted  at  Manilla  on 
August  6,  1969,  in  response  to  a  letter  from  Mr,  Roy  E,  Monk, 
which  stated  that  runoff  waters  originating  at  Highway  7  and 
the  Victoria-Ontario  County  Line  Road  during  the  spring  had 
contaminated  his  well  supply  with  road  salt. 

The  field  work  consisted  of  a  brief  examination  of 
geologic  and  topographic  features,  a  pumping  test  on  the  con- 
taminated well,  the  collection  of  well-water  samples  for 
chemical  and  bacterial  analyses,  and  interviews  with  local 
residents  regarding  their  well  supplies. 

The  logs  of  the  wells  near  the  Monk  residence  are 
listed  in  Table  1,  and  the  locations  of  the  wells  are  shown 
on  Figure  1, 

OBSERVATIONS 

Surface  Drainage 

Mr,  Monk  reported  that,  for  the  past  five  or  six 
years,  runoff  water  from  Highway  7  has  overflowed  a  catch 
basin  at  the  junction  of  Highway  7  and  the  Ontario -Victoria 
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Well  Supply  -  R»  E.  Monk. 

County  Line  Road  during  the  spring,  and  moved  northwest 
across  the  road  toward  the  dug  wells  on  his  property. 

As  indicated  in  Figure  1,  it  was  observed  that  the 
general  slope  of  the  land  surface  is  to  the  northwest,  and 
any  overflow  from  the  catch  basin  would  move  towards  the 
Monk  wells* 

Hydrogeologic  Conditions 

The  Trenton  limestone  underlies  Manilla  and  is 
intercepted  by  one  well  in  the  study  area  at  a  depth  of  123 
feet.  The  well -log  data  indicate  that  the  overburden  con- 
sists mainly  of  pebbly  till,  with  occasional  lenses  of  sand 
and  gravel  that  yield  small  to  moderate  domestic  supplies. 

Wells  1,  2  and  3  are  large -diameter  dug  wells, 
which  are  20  feet,  12  feet,  and  18  feet  deep,  respectively. 
These  wells  are  either  constructed  of  cement  tiles  or  of 
cribbed  stone  and  are  not  properly  sealed  to  prevent  surface 
water  from  entering  the  wells.  Well  4  is  drilled  inside  an 
old  dug  well  and  intercepts  a  water-bearing  gravel  formation 
at  a  depth  of  85  to  87  feet. 

The  elevations  of  the  static  levels  in  the  wells 
indicate  that  ground -water  movement  is  toward  the  northwest 
in  the  direction  expected,  as  the  water  table  generally  takes 
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a  subdued  form  of  the  topography. 

WATER  QUALITY 

The  results  of  the  bacterial  and  chemical  analyses 
are  shown  in  tables  2  and  3. 

Water  samples  collected  from  wells  1,  2  and  3  indi- 
cate the  presence  of  coliform  bacteria.  It  is  likely  that  the 
bacteria  are  present  in  the  water  supply  due  to  the  poor 
sanitary  construction  of  the  wells. 

Figure  2  shows  the  concentrations,  expressed  in 
parts  per  million,  of  the  major  ions  in  the  collected  samples. 

Under  natural  conditions,  the  water  from  wells  1, 
2,  and  3  should  have  approximately  the  same  chemical  quality. 
As  shown  in  Figure  2,  the  sample  from  well  1  has  significantly 
higher  concentrations  of  sodium-potassium  and  chloride  ions, 
and  slightly  higher  concentrations  of  calcium  and  magnessium 
ions  than  the  sample  from  well  3.  Water  from  well  2  has 
significantly  higher  concentrations  of  sodium-potassium  and 
chloride  ions  than  that  from  well  3.  These  results  suggest 
that  both  wells  1  and  2  have  been  contaminated  to  varying 
degrees  by  sodium  chloride.  Well  1  is  polluted  to  the  degree 
that  the  water  is  no  longer  potable.  The  chemical  analyses 
of  samples  periodically  obtained  during  the  three -hour  pump- 
ing test  on  well  1  indicate  a  reduction  in  the  chloride  content 
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of  about  200  ppm  at  the  end  of  the  test,  but  the  concentra- 
tion remained  excessively  high* 


CONCLUSIONS 

The  water  supplies  for  the  dug  wells  owned  by 
Mr*  Roy  E.  Monk  have  been  contaminated  by  high  concentrations 
of  sodium  chloride*  The  probable  source  of  the  contaminant 
is  surface-water  runoff  originating  at  the  junction  of  High- 
way 7  and  the  Ontario -Victoria  County  Line  Road*  The  runoff 
has  either  entered  the  ground  in  the  vicinity  of  the  catch 
basin  or  the  storm  sewer  and  moved  through  the  aquifer  to  the 
wells,  or  has  flowed  overland  to  the  wells  and  down  the  an- 
nular spaces  between  the  overburden  and  the  wells*  Available 
information  is  not  sufficient  to  determine  the  method  of 
pollutant  travel*  The  reduction  of  the  chloride  concentration 
during  the  pumping  of  the  Monk  well  suggests  that  the  con  t  ami-  * 
nant  entered  the  well  with  overland  runoff* 

RECOMMENDATIONS 

It  is  recommended  that: 
1«   The  Department  of  Highways  consider  improvements  to  the 
drainage  system  in  the  vicinity  of  Highway  7  and  the 
Ontario -Victoria  County  Line  Road  to  prevent  any  movement 
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of  surface  water  runoff  on  adjacent  property  or  Into 
the  ground  in  the  vicinity  of  the  catch  basin* 
2.   The  wells  of  Mr*  R.  Honk  be  pumped  for  prolonged  periods 
in  an  effort  to  reduce  the  salt  concentrations.  If 
this  measure  is  successful,  the  wells  should  be  chlori- 
nated and  properly  sealed  to  prevent  the  entrance  of 
any  surface  water.   If  the  salt  pollution  problem  per- 
sists, a  well  could  be  drilled  to  provide  a  potable 
supply  of  water*  Suitable  water-bearing  formation  in 
the  overburden  could  likely  be  intercepted  at  a  depth 
of  about  90  feet. 

All  of  which  is  respectfully  submitted, 


Prepared  by: 
Supervised  by: 


L*  V.  Pitts, 
Assistant  Geologist* 

T*  J*  Yakutchlk,  Supervisor, 
Surveys  and  Projects  Branch* 


November  13,  1969* 
/lb 


*Vv  K*  E*  Sytnpns,  Director, 

Division  of  Water  Resources* 
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Interpretation  of  Bacteriological  Results 


Coliform  Bacteria 


Coliforms  are  the  main  bacterial  indicators  of  polluted  water  (drinking  &  bathing)  although 
other  groups  will  at  times  be  used  to  further  define  the  degree  of  impairment.  Specific  comments 
on  other  analyses  will  be  made  separately  when  required.  When  the  results  reported  are  for 
sewage  samples,  the  following  comments  are  not  applicable. 


Absence  of  Coliforms 

The    absence    of  coliform    bacteria   i 
factory  quality  for  human  and  animal  consumptio 

One  to  Ten  Coliforms 

One    to   ten   coliform   bacteria   in   a 
or  soil   bacteria   are  present.  This  level  of  confar 
gerous  for  drinking  purposes.   However,  a  second  sampT 
should   be   submitted   immediately   to  substantiate  the  water  qi 
examined  for  possible  access  of  contaminating  materials. 

More  Than  Ten  Coliforms 


f  water  indicates  water  of  satis- 


dicates  that  some  sewage 

t  usually  regarded  as  dan- 

a  suitable  sterile  container 

The  water  source  should  be 


When  more  than  ten  coliform  bacteria  are  present  in  100  mis.  of  sample,  the  water  can 
be  suspected  of  containing  sewage  or  soil  bacteria  that  may  be  injurious  to  health.  Such  water 
should  not  be  consumed.  Following  disinfection  and  elimination  of  the  sources  of  contamination, 
a  second  sample  should  be  submiited  to  re-assess  the  safety  of  the  water.  Please  indicate  the 
laboratory  numbers  of  previous  analyses  when  resubmitting  samples. 


General 


I 


Variations  Inherent  in  sampling  procedures  and  in  the  distribution  of  bacteria  in  water 
do  not  permit  absolute  judgment  of  the  quality  of  a  water  source  based  on  the  analysis  of  a  single 
sample.  The  Membrane  Filter  technique  is  generally  used  to  analyse  samples.  This  is  not  a  chemical 
report. 

Sampling  Frequency  of  Individual  Supplies 

Untreated  water  sources  should  be  sampled  four  times  a  year  (January,  April,  July  and 
October). 

Bathing  Waters 


Water  containing  less  than  2,400  coliform  bacteria  in  100  ml.  is  considered  safe  for  bath- 
ing purposes. 
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